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GAS or ELECTRIC, GIVES 

300 CANDLE POWER 
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There’s Money in itfor YOU | 

Our New American Book 

HOW TO MAKE 

Alcohol 

and Denature It 

By F. B. WRIGHT 

FROM MOLASSES, BEETS, POTATOES, CORN, 
RICE m SIMILAR PRODUCTS 

A rntctica! hnrnJ ■ hnok on the suhtfet, aUii isi Fully Lllua- 
tr jU'd with nriitiiul draw mRs of [lit necessary nuacliirierv. 

Chap. CONTENTSi 

I Alcohol, iis various Forms and sources. 

2 . Mftshnitf, cnolioH and fcmictuuiion in iftntrkl. 

-1, Distillation, simple lorms ol siills, tht production ol 
Alcohol from wine. 

4. Mailing 

5. Alcohol from Potatoes, mashing, fermcniatiun, distil- 

Jj lions. 

fi. Alcohol Irom Crain. 

7, Alcohol Imrtl B«ts. 
ti. Alcohol From Maladies. 

Denatured Alcohol; Coiumcrcisl ostj. 

10. Alcflbolemetcry. Index, 

The New Free Alcohol Law and Government Regulations- 

Send $f.OO HOW 

SPON & CHAMBERLAIN 

133 r. H. LIBERTY ST., NEW YORK 
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The Ifideje to Vol, VIII, 1&&6 Popular Mechanics, is now ready and will be 
sent free on request* Bind your matfazinea and have a fine volume of current history. 
We have a few bound volumes for sale at 52 . 30 each* 



Popular Mechanics Shop Notes Series of Year BooKs 

4 ]] One of these books is issued the first of each year, and 
is a reprint of all the articles which have been pub- 
lished during the year past, in our “Shop Notes Depart- 
ment.” Three volumes of the series are now ready. 

200 Pages VoL 1, “Shop Notes for 1905 385 Illustrations 

228 Pages VoL II, “Shop Notes for 1906.” 555 Illustrations 
228 Pages Vol. Ill, “Shop Notes for 1907 5SO Illustrations 

THE PRACTICAL EXPERIENCE OF HUNDREDS OF 
EXPERTS CONDENSED IN THREE VOLUMES 

4J[ These books are a perfect gold mine of information for 
every one interested in mechanics, or who uses tools 
for pleasure or as an occupation. Of equal value and 
help to the professional mechanic and the amateur. 

<[! These articles are the cream of the experience of years, 
of hundreds of the most successful mechanics in the 
country. There is nothing on the market equal to 
these books at five times their price. 

The Popular Mechanics Shop Notes Series TELLS EASY 
WAYS TO DO HARD THINGS, and like Popular Me- 
chanics, is “Written so you can understand it.” 

<H These books are indexed very fully and with great care. 

<j[The subjects treated cover every department of mechan- 
ics, with useful time saving “kinks” for engineers, fire- 
men, carpenters, machinists, plumbers, painters, iron 
and wood workers, electricians of all kinds, masons, and 
in fact all the trades. Special attention is devoted to the 
latest things, such as producer gas, cement working, etc., 
etc. 

(f[ Each volume contains entirely different matter from that 
published in the other. A set of these books covering 
several years will make an encyclopedia of priceless value 
to the owner. 

Price SO Cents per Volume, Postpaid 
POPULAR MECHANICS, 



In ordering, state which volume Is wanted 



CHICAGO 




What is Roofing Tin? 

How is it Made? 

As a Property Owner or Architect did you ever ask 
these questions and receive a satisfactory reply? 



We know there are many men who would like some definite information 
along these lines, and have, therefore* compiled a book entitled 41 From Under* 
tool to Overhead/’ which carefully describes the process of making Roofing 
Tin from start to finish. The information it contains is invaluable to you if you 
are interested in building, and we will promptly send you a copy if you will write 
for it and mention this publication. 

By using any of the Brands shown below you can procure the very iast pro- 
tection from the elements. These stencils appear in the corner of the sheet, and 
you will notice the amount of coating carried per box of 20s28 — 112 sheets is 
clearly shown. This protects you from substitution — a point which we believe 
you will fully appreciate. 
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* AAAAA, v 

40 POUNDS COATING 



AMERICAN 
HUM CT HOOD 
B 

40 POUNDS COATING 

^ AAA % 

30 POUNDS COATING 




^ AAAA %. 

35 POUNDS COATING 



AMERICAN 

NUMETHQDP 

D 

30 POUNDS COATING 



AA \ 

25 POUNDS COATING 
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AMERICAN SHEET & TIN PLATE 

COMPANY 



1406 Frick Building 



PITTSBURGH, PA. 



When you have a fastening to 
make to Brick , Stone or Ma- 
sonry, use Star Expansion' 
Bolts and Screw Anchors* 
Save time and trouble in using, 
and have the satisfaction of 
knowing that your work is 
sure and dependable. 



Star Bolts are specified on Gov- 
ernment, Municipal, and other 
important contracts, and are 
endorsed by up-to-date engi- 
neers and mechanics* That*s 
why you will find them in stock 
at your Hardware or Supply 
House, 




Write for Catalog and Sample 

Star Expansion Bolt Co. 

Washington and Cedar Streets, NEW YORE CITY 



WHY NOT BUY at WHOLESALE PRICES? 



and save money on everything 




This 700 Page Catalogue Free 



Over IflptHMJ labor- wiving, iiifmej-UHTlnj; artlrlen hir the 
shop* home and iurm fully illustrated. described nod priced In 
our lilg New Catalogue No, 12, 

ItroDhiltrH it larger variety of mechaalrV tools of air kind* at 
lower prl than heretofore ebtmn in any ralatogueever pub- 
lished. No mechanic cm] afford! K» I to Hltbrml till* up-lO-dato 
Bayer's G uldo, for we pell at wholesale prices In small 'iimutJEiuB 
as well aa large* 

Oppose! le each article in the catalogue Ik the low price at which 
we He/i it, the L.nwe*t t^rlon for which It can be liought in any 
store, til g or lit! le. in tbt« nr any country on the globe, 

Yoxi wil spend hoars »f interest over its page*; you will 
marvel at the wonderful variety, all complete In one Mg book 
It makes buy iog pleasant as well a* profitable, nci matter where 
you live. This catalogue cneie \w (fl.bO to print, but is sent post- 
paid Free of Charge to all who ask for It Lit (food faith. 

WRITE FOB IT TODAY. 

We will send you ^ur Premium Uist, eon tain Eng 100 valuable 
and useful art iotas given away !■ KKh\ Also our Grocery Lir-t, 
showing how you ran save one- third on your living espews, 

WE SEEL RELIABLE GOODS ONLY, 

Buy of us and secure n*Ft Goode at Lowest Prices, Prompt 
ShipcHentH.Eowr Freight and Eaprese rates ..and a Square Urzil 
every time- 

WO ifiianni tee satisfaction or refund your money . 

Wealsotuarontee safe delivery of all goods ordered of os, 

WHITE, VAN GLAHN & CO. 

30 Cheth am Square Established t SI 6 New York City 

The Oldest Mail Order H*m#c fit America 



Hcatu IfeM ton Popufdr JfctAnnfca 




We Absolutely Guarantee 
Every Kewanee System of 
Water Supply to Give Satisfaction 

When you purchase a Kewnnse System of Water Supply, we tvWr gHaran- 
tee it to give yon a f rtf-class water witty, to create sufficient pressure lor 
ample tire protection and to do all we f I. AIM for it. 

The successful operation of over 7000 Kewanee Systems prove that they 
accomplish overythvnjr we claim for them, 

We gvaran,t™ the Ktwin.ee System of Water Supply to be the most efficient, 
most « conomtcal, most compact , most convenient. 

We guarantee each Kuwanec System to give you a supply of aerated water 
at nil limes, delivered at an even temperature during all seasons. 

Wt: guarantee every Kewaneu System, with ordinary care, to lust a life- 
time. 

Wt g^uarantce against freecingf, leaking colbp.'iin.g, constant n«cc»tty for ex- 
pensive repairs und other annoyances common In other sYstcms of water supply. 
We guarantee that the Kewanee System will not disfigure your pro- 
perty in any way. 

We guarantee the Kewanee System to Sc sanitary and ahsatitifly safe. 

We offer Lho Services of our Engineering Department free of charge 
in solving any problem of water supply for City and Country 
flames, Farms, Public Institutions, Office Buildings, Manufac- 
turing Plants, Villages and Small Cities. 

Our catalog, 14, tells you why the Kuwanee System is 
tory and why we are able to make such a broad guarantee. 

KEWANEE WATER SUPPLY COMPANY, 

Drawer P f Kewanee, lllifioit. 

New York ■ Cb|p*frf*. 

Building Illustrated In this advertisement STO equip] led with Thu Kewanee Syj cm 
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ADVANCE SALE 



10 VOLUMES ONLY 

REGULAR PRICE ^ 



To those who order now. while the first 
edition is on the press, we will give the 
benefit of the saving we can make by print- 
ing a, larger edition. You need pay no 
money in advance, merely mention this 
magazine and have ns reserve a set for 
The set will be sent by prepaid express, March 15th. If satisfactory 

If not satisfactory, 



yonr inspection 

send ns $2 and $2 a month until the special price of $19.80 is paid, 
notify us within, 5 days and we will send for the books. 



CYCLOPEDIA of ARCHITECTURE, CARPENTRY, BUILDING 



AMONG THE CHAPTERS ARE THE FOLLOWING: 

Reinforced Concrete Construction, Cement, Tenting, 
Sioiso, Steel, General Principles, Practical Applica- 
tions, Center in g, Finishing, Car penny. Hardwood 
Finishing,. Wood Carving, Stair Building, Hand-rail- 
ing, Super in tendance. Estimating Correct Measure- 
ments, Contracts, Specifications, Strength of Material a. Law of 
Contract, Mechanical Drawing, Free-hand Drawing, Perspective 
Drawing, Pen and Ink Rendering, Architectural Drawing, Foun- 
dation b. Concretes, Mortars, Cements., Masonry, Bricklaying, Ex- 
cavating, Electric Wiring, Plumbing, Steam Petting, Gas Fitting* 
Heating, Ventilation, Cornice Work, Skylight Work, Roofing, 
Mill Work, Steel Square Problems, Steel Construction, Burglar 
Alarms, Door Bells. All orders will be filled in the order of (heir 
receipt as fast as the hooka tome from the bindery. Address, 



10 large volumes, richly bound in ball Turkey- 
red Morocco, 1,900 i Liu st rations— Full-page Plates, 
piarts. Sections, etc. Ovnr 4,000 Pages. Fully in- 
dexed for ready reference.. Arranged and pre- 
pared by a staff of 20 practical Writers and Build- 
ing Expert, Each section written by an acknowl- 
edged authority on the subject, among others 
James C. Plant, Superintendent of Computing 
Division, Office of Super vising Architect, Wash- 
ington, D. C-, Walter Loring Webb, Consulting 
Engineer and Expert on Reinforced Concrete, 
Fred T, Hodgson, author of ' Modern Carpentry,” 
“The Steel Square," etc. 

This offer is void after March 15* 1907. 
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_ CHICAGO — 

39 exilian Fr-f. Haf+i,, Mrirnh. (TJ 




Why YOU Should 

Learn Practical Advertising 
From a Successful 
Practicing Advertising Agent 





BECAUSE 

advertising is the commercial world’s 
most potent selling force — the main- 
spring of modern business, 

BECAUSE 

sales are absolutely necessary in 
every business. Great inventions, 
big factories t unlimited financial 
resources, are useless if the pro- 
duct is not sold. 



BECAUSE the most successful en- 
terprises of to-day are those which 
are properly advertised, and no busi- 
ness of to-morrow can become great 
without advertising. 



BECAUSE 

the best equipment for commercial sue - 
cess is a knowledge of business promo- 
tion through advertising* 

BECAUSE 

men who can plan and conduct suc- 
cessful advertising campaigns are 
in great demand, and always will 
be at from $3000 to $10,000 per year. 



BECAUSE 

the only man who can teach -you to 
do this work is one who has suc- 
ceeded in doing it and is doi ng it 

now * 

■w 



Every advertiser— present or prospective, every business man — retailer or manufacturer, every young 
man — ambitious to cash his brains and energy, should learn practical advertising* 

It is the sine qua non of commercial progress. 

No trade, no profession, offers such a market for brains. 

The only reason why every business man is not an advertiser is because he does not yet understand 
the possibilities of right advertising. 

My Course in Practical Advertising is an epitome of experience. 

It teaches the principles, tells the methods by which successful advertisers make money, and which 
can he adapted to any business that has a reason for existence. If you have brains and energy enough 
to use this information, success is yours — either as an advertiser or as a professional advertising man. 

My instruction is not for callow youths, but for alert, ambitious men with business sense* It is not 
merely a Course in ad-writing, but broad, modern instruction in business prom olio n fh rough advertisings 
of high, real commercial value* 



I GUARANTEE MY PERSONAL INSTRUCTION 



to every member of the School. 

In connection w ith the instruction in planning and conducting advertising campaigns, I analyze the 
selling proposition of the business in which each student is interested, and provide without extra cha rge a 

COMPLETE PLAN OF ADVERTISING CAMPAIGN 



especially for that business* None but an e:xperienced advertising agent could make and carry out such 
ati offer, and I will enroll only as many as I can attend to without interfering with the conduct and 
growth of niy agency. 

You owe it to yourself to investigate my unique, unequalled proposition, but I will not urge you to 
WRITE TO-DAY. My facilities for personal mail instruction are necessarily limited, hence I do not 
care to spend valuable time and effort on men who do not recognize Opportunity until she hits them 
with a club. 

GEORGE FRANK LORD, Proprietor Lord School of Practical Advertising And Lord Advertising Agency, 
130 German Savings Bank BtiUdin?, Union Sauare* New York* 



POPULAR MEGHAN ICS ADVERTISING SECT IQS 







FREE FOR INSPECTION 



Yo* Hive Five Dap* to Tkoroitfklr 
Euaw the fioolu in Yaur frrt Hone 



New— Enlarged— RJbtsed— Up^tc-D&fe—jAtu f, ' 07 

CYCLOPEDIA * DRAWING 

Four large volumes— 2,000 pages — size of page 7x10 inches, bound in half red morocco leather — 
type is large, new, easy-io-read— fully indexed — the most practical work on drawing yet published. 



SPECIAL PRICE, $12.00 



For 30 Days Only 



REGULAR PRICE, $24.00 



Just the set of books for the Architect* Draftsman* Designer, Sheet Metal Worker and 
persons in general coming in contact, directly or indirectly, with architecture. The Cy- 
clopedia is compiled largely from our regular instruction books, which have been tested 
by thousands of practical men. Each volume contains a series of best questions to em- 
phasize the vital points* Prepared especially for HOME study in a simple, plain, un- 
derstandable manner. 

You H ave Five Days to Look It Over 

If satisfactory in every way, send ns $2.00 and $2.1X5 a month for FIVE MONTHS- If you donHwish 
to keen the books notify us and we will send for them, paying all expense. Remember, investigating is 
pot subscribing. You save !?]2.lX! if yon order NOW. Cash jlO.ttO. This 3 s her a l offer is made for 30 days 
only to interest readers of this paper in the superior Correspondence instruction offered by the AMERI- 
CAN SCHOOL. 



Write today. II you mention iho date of this, paper 
you will receive FREE onr SbO page hand-book full of inter- 
est injr information and describing GO courses in tine ii Leer- 
ing, in eluding Reinforced Concrete Construction, Car- 
pentry and Building, Sheet Metal Work, Heating, Venti- 
lating, Plumbing, Gas and Electric Lighting, Mechanical, 
Perspective* Free-hand Drawing, Pen and ink rendering* 
etc. Mechanical, Structural, Steam Ei:^ inter trig., etc. 



AMONG THE CHAPTERS 

Mechanical Drawing, Architectural Lettering, Pen and 
Ink Rendering, Architectural Drawing, perspective Draw- 
ing, Shades and Shadows, Roman Orders of Architecture, 
Working Drawings, Machine Drawing, Shop Drawings, 
Machine Design, Tins mi thing, Sheet Metal Work., Sky- 
light.?! Hooting, Cornice Work, etc. 



AMERICAN SCHOOL OF CORRESPONDENCE 



CHICAGO 

MenLijjft Popular Mechanics Mirth, 't)I 



YOUNG MECHANICS, ATTENTION! 




The Navy 



offers many induce- 
ments for men with 
mechanical trades. 
Special training schools provided fur Electricians, Ma- 
chinists, Carpenters, Plumbers, Painters, Shipfittera, 
Blacksmiths, Hospital Attendants, Musician*, and Clerk*, 
besides the Training School for the Seaman Branch* 
Following is the pay in different trades: 

Machinists, - $40 to $70 Coppersmiths, - - $55 



Electricians, - 30 to 70 

Carpenters, - 25 to 70 

Firemen, - 30 to 35 

Plumbers and Fitters, 45 



Blac ksmillts, - - 50 

Stiipfitters, - $40 to 55 

Yeomen (Clerks), 30 to 70 
Hospital Corps, 20 lo 60 



Monthly pay in increased by allowances for continuous 
service, good conduct, extra duty, Ac. Every recruit 
supplied with a $45 clothing outfit free; food, lodging 
and medical attendance in addition to pay. 

Age limit for mechanics, 21 to 55 years ; men between 
17 and 25, without a trade, can e nlist as Apprentice Sea- 
men and be trained for the duties of Beaman, 

Only American citizens of good character accepted. 

For further details apply at the nearest Navy Recruit- 
ing Station, or address 

BUREAU OF NAVIGATION :: 




NAVY DEPARTMENT 
WASHING ION, Dv C. 
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T HE CYCLING BOOM is on again and upon its crest rides the Racyde. It is the BEST 
wheel either for Travel or Recreation. Will run twenty miles with the same energy 
required to push an ordinary Bicycle fifteen miles. Recycle bearings turn 27.9% easier than 
any Bicycle made. Our illustrated pamphlet. 



“The Three Reasons/' Tells You Why 

Bend for it, and if YOU can disprove tlia calculations ma&e in the pamphlet, we will prire you $50 ors Bicycle 
of equal value. In two fltepa a man covets five feet; c^e pedal revolution carrioa an ordinary bicycle fleven- 
teen feet, while the same turn takes a R A CYCLE Uoenty-OTi* feet [aee illustration The crank hanger 

does it Wo build tha highest grade, easiest running wheel in the world and our ealea are the largest, 

*' Th* Three Reasons 11 ami l.Wff TUnatreted Ofttwlo*™# MUt for 
Stamp, but we'll mall both ITtEE IT you meation this publication. 



THE MIAMI CYCLE & MFG. CO., MIDDLETOWN, OHIO, U. S. A, 

We Make No Cheap Racyctes , 5uf Secure Us an Agency and get Yours Cheap , 
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Ordinary Bicycle 



R icydc 



It’s AH 
In til© 
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Hanger 



The New Universal Square 

l* previnf itielf sure to become the Standard Tool of its kind 




If you have tried to 
l?et this tool from r, ui.ir 
dealer und iKH'ouie dlecoumged 
bevEmfre lie on e who rould n j A i^t 
his orders for them, we advise you 
that this condition Ms been ever- 
ro te fc b J- Ob r btii Id i I iff ei ] nriie cOli til IT 
fai’triry, where Hie}' are liflln^ mad A 
by tbe thousand, and every orcer in 
shipped promptly, 

II your dealer cannot tfet them now, write direct 

DUBY & SHINN MFG. CO., Inc 

Home Office and Worksx LONG BRANCH. N, J. 

Branch port Station 




“We Analyze Everything” 

EXPERT WORK AMO MANUFACTURING 
PROBLEMS A SPECIALTY 



The Bryant-Miner Laboratories 

355-357 Dearborn Street CHICAGO 





i \rj. i i.ii i i: j i.. o ilJlJ lOJA t* OIL Li. I'./.* 
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RACYTYPE with RUMBLE SEAT 



MoraRoaflsfer 



MECHANICALLY RIGHT, 



The Speediest* Light* Car to Co Anywhere, 

At* Anywhere Near the Price 

Specifications,;— Four cylinder vertical engine, 24 horse power, water-cooled, flinch 
wheel base; JEM nch wlnwls. Woljrht 3 7M pounds. Entirely mud proof. Prlcr* $2300. Two in- 
dividual passenKer ^ j ats and rumble seat In rear for mechanician. Equipped with an 
lrn^ortwl ^Magnuto. Double Independent Systems of Iguttlou. Thoroughly up-to-date. 

* •%. 

Below Is illustrated complete engine and gear-set installed in the MORA as 
a single unit. Only one of the “Mechanically Right” features of the IDEAL 
GENTLEMAN'S ROADSTER. Look at the solid aluminum pan support- 
ing both* This is what makes our car absolutely mud proof. 

Our 1907 catalog tells more of the vital inside mechanism than any other 
manufacturer shows in print. It’s free, and includes three other models. 

MORA MOTOR CAR CQ„ 323 Livingston Building, ROCHESTER, New York 

Tt'orJra at Xtivark^ Xcw lV/c 
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You ve 

GOT 

To Earn 

MORE 



It isn't a question alone of whether you 
want & better salary — it's a hard condition 
of life that you must face to protect 
yourself and those dependent upon you* 
Earning more means holding a belter 
position— independence, happiness and 
a chance to provide for the future. 

You can't stand stili — if you don't 
want to go backward, you must go for- 
ward — that is, you've gat to cam more. 
Thousands upon thousands who once 
held low, poorly paid positions now earn 
high salaries as a result of letting the 
International Correspondence Schools 
show them how to accomplish the change. 
During December, I ^06 f 20 students vol- 
untarily reported an incrr.-^y hi s-u'iary =l iTil 
pr>sition as the dmci rvMill of i. C. S. 
training. 

HOW TO DO IT. 

Simply select from the list the kind of 
occupation you prefer, writing a postal 
card to the Inter national CORRES- 
PONDENCE; Schools, asking how you can 
become a success in that position. By 
return mail you will receive books, liter- 
ature, and helpful advice that will sur- 
prise you. 

Write the postal card today. Inter- 
national Correspondence Schools, 

Box , Scranton, Pa. 

You We got to cam more money , 

The I, C, S* will Help you. 

Will you take the start to-day? 



Here is a List of 
Good Positions 

Select (lie one yon prefer, write a postal to 

The International Correspondence Schools* Box 472, 
Scranton* Pa., and ask how you aait qualify ter till it 
at a good salary. 

Be sure to mentiim the position ytm prefer: 

Telephone Engineer 
Elec* Lighting Su pL 
Meehan, Engineer 
Smvcyql 

Stationary Engineer 
Civil Engineer 



Bookkeeper 
Stenographer 
Advertisement Writea 
Show Card Writer 
Window Irimmcr 
Commcreijj Law 
IJ I liStCdtot 
Civil Set vice 
Chemist 

Tcitile Mill Supt. 
Elect ritjjn 
Elec. Engineer 
Mechanical Draltsmaai 



BuiMing Contractor 
Architect I Praltsman 
Architect 

Structural Engineer 
Bri elite F-ngiiaecr 
Mining Engineer 
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10 Cvtita ft Oopj 
11 uo a Year 



TUNNELS BUILTABOVE GROUND 

To be Undermined and Sunk 81 ) Ft, When Completed — A Very Unusual 

Undertaking 



Two underground depots and a con- 
siderable length of connecting tunnel, 
for the use of the Metropolitan subway 
lines of P aris, are being constructed 
on a public strict, ami when completed 
will be sunk into position. In other 
words, this unusual piece of engineer- 
ing work consists in building a tunnel 
in the open air. 

The main line of the Metropolitan 
railway crosses the two branches of the 



Sri tie and the Ide of Cite, which di- 
vides the river, at a point just south 
of the Bridge St. Michel. That por- 
tion of the line which crosses the 
island is being built in the street, 
where the great steel framework rising 
to the top of the third story of abut- 
ting buildings attracts much attention. 
The sections which arc to cross the 
river have already been described in 
these pages, having been built on land 




Framework of Depot ami Set (Ion of Tunnel; Weight 18,000 Tons 



30-1 
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Tunnel Being Built In the Street 



ami floated to location, where: they arc 
being sunk to the required level Inflow 
the bottom of the river. The land and 
water sect ions mentioned are 5,800 ft. 
in length* 

The illustrations convey a good idea 
of the construction. When completed 
the inside measurement of the tunnel 
will he 78 ft* wide by 5G ft. high. 
There arc two land sections 1,500 ft* 



and ! 3 8QO ft. long respectively. In- 
side the steel framework will be placed 
a thick lining of concrete to exclude 
water, while the sides and arch will be 
covered with white enameled tiling and 
the floor with cut stone blocks and 
slabs, upon which the track will be laid. 
When the metal section is finished, ex- 
cavation will be made beneath it and 
the great mass allowed to gradually 
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settle to permanent position a l the 
proper depth. 

Two depots are included in the work 
described, both located on the island. 
These are obtained by enlarging the 
tunnel to a ring-shaped construction, 
with provision for ticket offices , wait- 
ing rooms, etc. One of the depots with 
500 ft. of tunnel weighs 18,000 tons. 
The reader will readily appreciate the 
nicety of operation by which all these 
metal sections are to be sunk to an 
exact level and then bolted together 
where the end of one length joins that 
of the next. The project is one 
of the largest and most interesting en- 
gineering undertakings in the world at 
the present time. When the tunnel 



PLAN TO DIG INTO A LIVE VOLCANO 



And Build a Breakwater with the Foaming Molten Lava— Most Un 
heard -of Engineering Project Ever Conceived 



Volcanoes have ever been considered sources of tremendous destructive 
force, uncontrollable in their action and of no useful purpose to man. The 
unusual and daring proposition is now made to make at least one active vol- 
euno perform constructive work of positive commercial value. The idea seems 
to have been adapted from the familiar one of drawing molten iron from a 
furnace and conducting it along the earthen llnor through shallow open trendies 
into molded spaces where it cools and becomes the pig iron of trade, 

Hilo is the important seaport on the east coast of the Island of Hawaii, 
in the Sandwich Islands group. Its harbor facilities are insufficient to meet 
the demands of present day commerce, and in order to provide suitable shelter, 
great breakwaters must be constructed at large cost. Congress has been peti- 
tioned to make the necessary appropriation, but so far lias not advanced beyond 
an order for a preliminary survey. The people of Hilo evidently realize that 
Congress is a long way off and, unless action is secured soon, propose to 
tap an active volcano on the island and make it furnish the material and do 
the work of construction at the same time. If the plan works a great sea 
wall will have been built, of greater extent and weight than any ever before 
constructed by human skill. 

The idea is to construct a big trench from ML Kilaueau to the shore and 
then tunnel into the pit of one of the craters and release the molten lava, just 
as a furnaceman opens a cupola when making pig iron. One difference will 
be that where the founder use? a long iron rod to poke a hole, the volcano is to 
be opened by letting off a big charge of high explosives. 

Notwithstanding the somewhat fishy nature of the story, it is stated ^engi- 
neers who have been considering the scheme are strongly inclined to the opinion 
that it. is not impracticable, One thing is certain, there will be plenty of 
Yankee engineers who will not hesitate to undertake so difficult and dangerous 
a venture, if the necessary funds are provided. 




Showing interior Work 

and depots have been sunk, the street 
will be replaced and paved as before. 
All the riveting is being done with 
pneumatic hammers of American make. 

-♦ 
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PECULIAR WRECK OF STEAMER 



One of the most unique marine pic- 
tures ever made is that of the Steamer 
^Carrington” which went on the rocks 
recently. Tile ship was stranded in 
such a way that at low title the stern 
being in deep water went down with 
the ohh. sec-sawing the bow high in the 
air. Although the vessel was in this 



perilous position several (lays the hull 
did not break and the ship was finally 
pulled off. floated and saved* 

MOVING PICTURES SECURE 
NAVAL RECRUITS 



The navy department is using mov- 
ing pictures depicting the sailor's life, 
as a means of securing recruits for the 
service. The pictures show all phases 
of the life* from coaling the vessel and 
scrubbing decks to sham battles and 
drills* The apparatus is making a 
tour of the northwestern states, where 
there arc many Swedes and Norwe- 
gians, who make the best sailors. 

♦ — - — ■ 

MOTOR CAR FOR WIRELESS 
WORK 



An interesting application of the 
motor car has been made bv the Mar- 

V 

quis Snlari, secretary to Marconi* It 
consists of a wireless station complete 
with generator, receiving and sending 
apparatus, and a telescopic pole which 
am he quickly extended to considerable 
height. The station will work reliably 
over distances up to 00 miles* Some 
of them will he used in the Italian 
army. 




in Traveling Gesr 



Tower Raised 
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In Mid-Air 



Ready fur Flight 



From San Francisco, famous for 
aeronauts anti airships, comes a new 
idea in construction. The inventor is 
August Kid tier, who has been working 
on tile problem for the past seven 
years. The illustrations show his lat- 
est- model, 2? 'ft. long, with which lie 
has secured results he considers very 
satisfactory; in fact, so promising, he 
is no w at work on a large ship winch 
will be 250 ft long. 

lie uses two gas bags, the forward 
one being the smaller, and with tins 
be steers t the larger following in the 
same wav a train of cars follows an 
engine around a curve. The motor and 
operator are carried on frames sus- 
pended from the bags, of which there 
may he several if desired. The bow of 
the forward bag is cone-shaped. 

-» * 9 — — 

BIG BATTLESHIPS ARE THE 
BEST 



LieuienanM oniruander William S- 
S tms, inspector of target practice in 
the navy, in an article written for the 
United States Naval Institute in reply 
to an argument by Captain Mahan for 
small ships, declares for big ships of 
the all lug gun type, not only because 
they are the more efficient, ton for ton, 
than smaller battleships, but because 
they are morn economical in both origi- 
nal coat and cost of maintenance, 

"A fleet of ten 20,000-ton ships” 



SOTS Lieutenant-Ci-umuamler Sims, 
■- 

“each having a broadside fire of eight 
12-iiu guns, or 80 in all, would cost 
about $100,0 00, 000. A fleet of 20 
smaller vessels, each having a broadside 
lire of four 12-in. guns, or 80 in all, 
and the usual intermediate guns, would 
cost about $120,000,000 or $130,000,- 
000, though I previously assumed the 
cost of these fleets to he equal, in order 
to accentuate the tactical value of large 
ships. 

"'It requires fewer men to man the 
main battery guns of an all big gun 
ship than of a mixed battery ship. For 
example, it requires fewer men to serve 
the ten 12-in, guns of the ( Dread- 
nought' than the four 12-in. and six- 
teen 0-In. guns of the 'Missouri.' 

“It will require no more men for the 
"Dreadnought's' crew than it would for 
the "Missouri's." if she had a comple- 
ment of men, as measured by Euro- 
pean standards, which neither she nor 

any of our battleships has,” 

♦ ■ » 

PRIVACY ON PARTY TELEPHONE 
LINES 



A New York inventor claims to have 
perfected a device that will put. an 
end to eavesdropping on party tele- 
phone lines. The device can be con- 
nected to any ’phone and only those 
carrying on the conversation can hear 
what is said. 
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VERY LATEST LARGEST OFFICE 
BUILDING 



The largest office building in the 
world this month is the proposed down- 




C*itUlms 4,000 Offices 



town terminal of the Hudson River 
Tunnel Co. This structure will rise 
22 stories above the street and extend 
down through 25 ft. of basements. 
Features of the building include: 
Large arcade for stores; 4,000 offices 




Section of Tun net 



accommodating 10,000 people; SO 
elevators ; 5,000 windows, and 50,000 
in can descent lights; while in the base- 
ment depots tunnel and subway trains 
van be taken for Jersey City, Brooklyn, 
and all parts of New York City. 

*— •—* 

DYNAMITE 



By D, 5. Srcwster, Explosive Expert 



Dynamite was discovered in 186G by 
Alfred X obeli. _ The principle consist- 
ed in using an absorbent commonly 
called a ‘‘dope/' which would take up 
tin nitroglycerine and hold it some- 
what after the manner of a sponge. 
A suitable "'dope' should be of cellular 
structure, so that the nitroglycerine 
may be subdivided into minute glob- 
ules. each globule held separately in its 
own cell, completely isolated from the 
others. In this condition its sensitive- 
ness is greatly reduced/ depending, of 
course, upon the amount of nitroglyc- 
erine absorbed. 

Nitroglycerine is made by treating 
a quantity of exceedingly pure glyc- 
erine with a mixture of nitric and snL 
phurie acid. The proportion common- 
ly adopted is 3 parts of nitric acid, 
5 parts of sulphuric acid, and from 
1 to 1.15 parts of glycerine, The glyc- 
erine is added very slowlv and with 
constant stirring. Wood pulp, nitro- 
glycerine. sodium nitrate and sulphur 
are thoroughly incorporated and put 
in cartridges, usually 1 \ by 8 in, in 
size, these cartridges being packed in 
paraffine paper. 

An explosion is a chemical reaction 
which is completed in an exceedingly 
short period of time with the evolution 
of a large quantity of gas at a very 
high temperature. If this reaction oc- 
curs in a body which is closely con- 
lined, the expansive effort of the highly 
heated gases produces disrupted ef- 
fects* If the suddenness of the re- 
action is very great, disrupted action 
upon solid objects in contact with the 
body may he obtained even when it 
is not confined, because the cohesion of 
these objects ean be overcome more 
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readily in an instant of lime than the 
inertia of the surrounding air. This 
has given rise to a popular error that 
nitroglycerine and other high explo- 
sives act downward. As a matter of 
fact they act with equal force in all 
directions. 

In small quantities, dynamite will 
burn quietly, but with large quanti- 
ties Hie heat thus generated will bring 
the entire mass to the explosion tem- 
perature before it has burned away, 11 
freezes at temperatures from 42 p to 
45 a l ., which often necessitates thaw- 
ing it before it can be used. Dyna- 
mite should not be thawed by direct 
heat from a fire or a stove. There is 
also more or less peril of producing 
leakiness ami starting decomposition 
by thawing it in the sun. There is 
peculiar peril from thawing it in the 
sun when the rays are turned through 
a window, as the imperfections in the 
glass are apt to focus the heat at a 
common point. 

There are only two safe ways to 
thaw dynamite, viz: In a room heated 
by steam pipes, in which ease the explo- 
sive must never be laid on the pipes, 
and in a vessel surrounded by warm 
water. The proper tempera I lire of ihe 
water is 125 E F.. which is the approxi- 
mate temperature at which the bare 
hand can just be held without pain. 
The water should he heated separately 



and poured inlo the water space in the 
t ha wot, and Ihe lhawer should not he 
boated near a stove or other source of 
heat. 

Many accidents occur from the use 
of dynamite, the usual cause being 
carelessness. Among these causes are 
the following: Quarry men carrying 

cartridges and detonators in the same 
hand : forcing cartridge into hole with 
i ro n bar ; striking por t i on s o f u nex- 
ploded cartridge while clearing away 
d & b r i s a I' ter lli e b 1 a s t : d ee \ >e n mg a h ol e 
which had been fired and had not done 
its work; investigating misfires when 
fuse failed : testing a hole with an iron 
bar after the blast to gee if any of the 
charge remained. 

Besides ordinary blasting operations 
there are many other purposes for 
which dynamite lias been successfully 
used. It is often used for blasting 
ice to make wav for ships or other 
objects and is used quite extensively 
for removing stumps or trees. Dyna- 
mite is also useful for breaking up 
cannon, condemned machinery and 
large castings to be re melted, and in 
the hands of an expert can be used 
for these purposes without any danger. 
It is occasionally exploded under water 
for recovering dead bodies which have 
sunk to the bottom, and has been un- 
lawfully used in the same maimer for 
killing fish. 



^ 




MEW SUBMARINE ia OCTOPUS " the Largest in the U, S, Navy, on Trial Test— What Appear lobe 

Platforms Are Hydroplanes to Prevent 44 Plunging.’' 
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THE AUTOCYCLE 



A new motor vehicle with four 
wheels but driven on the plan of a 
motorcycle lias made its appearance. 




Speed. 40 Mile? 

This machine weighs 380 lb., has a 
6-hp. motor, is said to develop a speed 
of 40 miles an hour, and capable of 
turning in a radius of 7 ft. The scat 
will accommodate two passengers. 
Most of the weight is carried on the 
forward and rear wheels, which are 
28-in, diameter. The side wheels, 24 
in., are balance wheels. The front and 
side wheels are connected by steering 
gear and all turn in unison. It is 
claimed tins machine will safely turn 
in a radius of 30 ft. at a speed of 20 

miles an hour. 

■ — ■ — » • » 

ENGINEERING EVENTS IN 
ALASKA 



By Chu f W. Tennant. Dawson. V* T. 



Mining with steam dredges last sum- 
mer was so successful that 10 addi- 
tional machines will be added this 
season. The ground is found to be 
less frozen than formerly supposed and 
in many planes the frost does not ex- 
ceed 10 ft. in depth, which is thawed 
by steam points taking steam from the 
dredge. Water powers are to be util- 
ized in summer; one large turbine 
plant is already installed which will 
have a transmission lino 35 miles long. 
Fuel is very high, which makes steam 
power expensive. 

A leading greenhouse man of Daw- 
son has installed an acetylene plant to 



furnish light for growing vegetables 
and flowers during the dark season. 

Capt. J. J. Healy has arrived with 
his men and will soon begin the survey 
for the Trans-Alaskan- Siberian rail- 
way, Local engineers consider the 
project of tunneling Behring straits a 
feasible one. The railroad now run- 
ning into Dawson has been operating 
all winter and will be extended 75 or 
100 in ties this summer. 

A large skating rink occupies one of 
our largest buildings: no trouble to 
freeze natural ice day or night, 

» m " ♦ 

BUCKING SNOW IN SCOTLAND 



During the past winter there have 
been unusually heavy snows in Scot- 
land. The illustration shows a train 
which was stuck for 24 hours in a 
lO-ft, drift, The two engines sent to 
its relief were also stalled, and three 
more locomotives with plows were sent 
to release the other two, which were 
stalled in 15 ft. of snow. The line 
was finally opened by a shovel gang 
of 150 men, who dug through 000 ft. 
of drifts. 




Unusual In Scotland 
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CONQUEST OF RIVER AND SEA 

Thrilling Account of the Building of the Great Dam to Check the Colorado River 

fly Edgnr L Larkin T Director Mt* Lowe Observatory , Echo MU. Cal. 



IThitf intensely SiUrreRilnp account of one of ike numj diarhiK rnjUriwridj; feats ever undertuken M 
reprinted kcrc frum tbr copyrights! jtrtk-lr In the Open Court for January t-y iwruitenlon of Its |>uMl*Iierw. 
About t.be time ihp artiol*- appeareri i he river jj^hIu i unite its barriers, rref'lilem Ktnjj*e¥elt bas ti^k+'ii 
CtmesT'KH for (if.inwi.ooO to ebeck the fU»i*3 which threatt'ii* to nubtui'tjfi* li.'Hiu hoiuce, l,!VW r tKHl acres and 
destroy of property. — PM in if-: Nulo. 1 



“Water has stopped pouring into the Imperial Valle}/' said the tele]) hone 
in n little hut of poles, thatched with willows on the brink of the subdued river* 
And the 12/tOQ people below heard nil about it in an incredibly short 
time* Almost two years of brooding anxiety had been their fate, but suspense 
and care turned to joy in the space of one- fifth of a second when the news came* 
One of the most remarkable engineering problems of this or any other age 
had been solved* Here is the problem: A stream of water saturated with silt 
whose width was 3,001) ft,, had to be cut off. The depth of the water was from 
0 to 12 ft* T with a velocity of flow of 12 ft. per second. But the bottom, banks 
and adjacent lands for square miles round about are composed of pure silt. 
This substance is ground as fine as flour, and dissolves almost instantly when 
water touches it. The silt is of great but unknown depth, certainly not less than 
2,000 ft*, possibly 3,000, It came from Colorado and Utah and was ground in 
that great mill — the Grand Canyon of the Colorado, during hundreds of millions 
of years. Files driven in it to Sudd up a railroad could not be depended upon 
for a day* The stream was growing wider and deeper minute by minute, and 
costly fields of grain, grass and fruit were being hurried away to the Ha I ton Sea* 
Annual floods in the Colorado were sure to come and make the break miles in 



width, forever beyond hope of filling* 

Epea Randolph. H* T. Cory, E« Curillo and Thomas d. Hinds stood on the 
ban k o f silt a nd won d e red 1 to w the de v a st a ting ! I oods oo u 1 d be co mj ue re d * 



“Central, please” “Hello." 



“Give rue the Southern Pacific* Los Angeles/' 



said Mr* Randolph, speaking into the receiver of the telephone in the now 
historic hut. 



History may never record the words spoken to and fro, but here is what 
happened right away: Two grand divisions of J he Southern Pacific Railroad 
instantly went out of the goods-earrying business. Every car filled with any 
kind of freight was unloaded at once, and no more were received for shipment* 
Telegraphs and telephones everywhere began io speak. Now lei us see what 
other events at once took place. 

Thousands of men eaized bars and picks, and w ith steam-drills and great 
cranes attacked granite mountains in every stone quarry within 330 miles. 
Dynamite and giant powder thundered at the rocks by night and by day. Every 
quarry was rushed with curs. Gnods-ears, coal-cars* flat -ears, lumber-cars, steel - 
cars, cars* no end of ears, filled every siding, The entire southwest was stripped 
of cars. Passenger traffic often gave way to monster trains of stone-care* When 
the battle with the flood was at its height, stone-laden ears were attached to 
express trains* Only mail trains had full right of way* Before this a spur 
railway from the main line had been laid to the brink of the flood* Before the 
thousands of cars from the quarries arrived new sidetracks were put down every- 
where on the silt beds on which to store cars for the approaching conflict. 

Excitement grew, and so did the width of the river. And then 2,200 cords 
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of tall, slender willows were out and piled high on Use bank where the end of 
the enormous dans was to begin. A large 1 la? -boat or barge was anchored by the 
shore close to the willow heap. A straight row of piles was driven across the 
stream and f-in* braided wire steel cables were attached to them. These held 
the barge from going down stream. Twelve “'dead -me oh great logs, were buried 
in the silt banks. Twelve colossal spools of cable were placed on the far aide 
of the flat-boat. Skids, or inclined planes, smooth on top. were placed between 
the spools and edge of the boat near the shore. The ends of the cables were 
anchored to the “dead-men*" Many cords of willows were placed on the boat* 

Then hundreds of men made fascines — bundle? of willows 30 in. in diameter 
and 90 ft. long, ben ml with uiro* Twelve cables nearly 8 ft. apart were twisted 
around the bundles in double loops. The fascines were the woof and the cables 
the warp of n leafy carpet 90 ft. wide and 3*000 long. When a strip had 
been woven of suitable length, a steamer pulled the barge into the river. Thu 
spools revolved, the cables unwound* the beautiful Brussels carpet slid down the 
skids* dropped into the water and sank to the bottom, anchored by cables to 
the tow of piles up-stream, A pile driver followed and put down the rarpet- 
tacks — piles from 40 to 00 ft. in length — through the willows and tucked this 
Axminster to the soft floor of silt, .And then silt began immediately to settle 
in between (he twigs and leaves* Then two rows of piles were set across the 
river; heavy timbers were laid on the top?, then the Lies* and rails of a railroad 
of great strength were placed on this massive foundation, <1« ite necessary* as will 
he seen Inter* 

Before any of these preparations had been made, a bypass 50 ft. wide had 
been cut around the place where Elm north end of the dam was to start. A 
massive head-gate was placed in this pass at a cost of $55*000. The purpose 
of I his cut was to carry part of the water from the front to the rear of the dam 
while building, and relieve pressure as the dam rose higher and higher* The 
gate was to have been kept open until the big dam was completed* and then 
dosed. This and the dam would cause the water to rise and pour into its 
original bed and go smiling on its way to the G ul f of California* 

When the sidetracks wen filled with thousands of cars of rock, activity 
began. First, a long train moved from the north side of the river across to the 
south. This was occupied by hundreds of men armed with steel bars and pikes. 
The huge stones were pried off ?he cars, when they fell with crash* rattle and 
roar into the river and settled on the carpet. A train on the north end of the 
railroad was emptied at the same time; and then more trains* and still more* 
On they came without cessation, day or night, Tims the dam advancing from 
both ends kept narrowing the space between the approaching bulwarks of 
massive stones. When this space contracted the speed of the water began to 
increase. With more contraction* the river above the dam commenced to rise 
si owl v* and then a little faster. 

The water got its shoulder under the Rock wood gate and away it went with 
rush and roar. Consternation and dismay tilled every mind — -except those of the 
four engineers. Gloom spread throughout the Imperial Valley. It is not known 
what thoughts raced through the minds of the four ; but the 1,050 workmen could 
not defect one trace of fear* Instantly every' man loft the great dam and 
attacked this unlooked-for danger-problem. For unless the bypass were closed 
immediately the silt bank? would vanish and the two cuts would join into a 
break a mile or more wide and forever seal the doom of Valley Imperial* 

Sleep disappeared* piles were driven, and a railroad was thrown across the 
bypass in haste* And then rocks ruined. Trainload after trainload went out 
of sight in the boiling flood* And trainloads of gravel, clay and aunrl* Finally, 
the heap appeared above the water; and then more trains emptied on the crest 
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to bring it up to level with the banks. The floods in the deep cut were thus 
conquered, and then they backed around in front. 

The diverted Colorado liiver that had been displaying its rage at the dam 
in low, sullen, hut ominous tones, now began to roar. As the ends of the dam 
drew nearer, the roaring grew' louder. The water surged, boiled and seethed in 
anger. Its speed increased with every trainload o!‘ rock hurled into its face. 
Water weighs U2 lb. to the cubic foot, and when in rapid motion its momentum 
becomes one of the most formidable powers in nature* When the gap grew' 
narrower, not only did the velocity of the Hood greatly accelerate, but the river 
began to r iso* and pressure on the dam became enormous* 

At sunset November 3, the time for fear* wavering and faltering came, Xo 
hope of help from the bypass: all the waters that went through that now had to 
be dealt with in the center of the great dam. The destruction of the gate 
changed every plan. Suppose one to be engaged in building a bouse by plans 




Piling far Railroad H ridge— Velocity of Water 12 Ft. Per Second. Photo by Lubken 
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made by an architect, and that when half firmshed something should suddenly 
occur to prohibit the use of the specifications, but circumstances were such that 
the house must be built in haste or a vast sum of money would be lost. The 
chances arc that the scheme would fail and the loss ensue. The Assyrians and 
Babylonians in their engineering along the Tigris and Euphrates, and the Egyp- 
tians with the Nile* had ample time. But there was not a minute to waste on the 
Colorado* 

Here is the case: 1 , 500,000 acres of land in the Imperial Valley, pronounced 
by United States government experts to he as rich as that in the delta of the Kile, 
were in danger of reverting back to a desert waste* forever deprived, of water. 
The homes of 12.OO0 people* square miles of rich grains, grasses and fruits, sis 
little cities, hundreds of miles of railway track, and thousands of domestic 
animals, these and more, were on the verge of destruction. For already the 
bottom of the diverted river was lower than its primeval bed by 10 feet* and 
still cutting lower. The fact stared them in their faces that the costly system 
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of canal* would booh be destroyed; and that the awful desert conditions would 
assume dominion; and that every human being and animal must leave the 
beautiful vale, never to return. 

Rays from the falling sun just before they were cut off by the vast granite 
rim of the Salton Sink fell on four faces and brought out lines of determination 
set and Hied as though cut in flint- and adamant. These were the engineers 
“cumbered with a load of care/' For the eyes of every hydraulic engineer were 
watching from alar every move to see which would come out victor, man or 
river. And the bud's fainting light fell on the faces of 000 men of the Caucasian 
race and 450 Indians— all selected men, trained like soldiers for this dangerous 
war: Americans, Spaniards, Mexicans, Frenchmen and Germans, together with 
Cocopahs, Mnriposas, Fimas, Diguones, Yumas and Mojaves, who formed the 
largest number of American Indians ever at work in one body. 

When darkness Fell the electric lights flashed upon the weird and entirely 
unique scene, The river was rising and the impetuous flood roared louder than 
before, l 1 he terrific spued of (he pent-up water was fearful to look upon even, 
to say nothing of mai/a audacity in attempting to stop its wild career. No 
shadow of fear, discomfiture or dismay appeared oti the bronzed features of the 
engineers. For, if there had, it is probable that a panic would have ensued at 
once. It was just before a real battle, fraught with danger. These men had to 
go out over the awful flood 1,500 fl. from either shore. Who could say but that 
the dam might go when the water came up to the carw heels and sink every train 
on the tracks? Burning oil under the locomotive boilers roared hot words 
of defiance to the floods beneath; and the water hurled back derision and scorn 
to the roar of fire and hiss of steam, to exploding safety valves, and exhausts 
of monster engines and the hideous grinding of a thousand earwheels on granite 
grit. No such combine of noises was ever known on earth. “Go"’ was a word of 
command. Two entire train loads of rock hailed into the jaws of the torrent. The 
floods bowled in rage and rose a little higher The empties moved to shorts and 
two more long trains came over the gap and hurled their loads into the teeth 
of the dragon below. Pc Ice was rivaled in the art of atonc-t brewing and Vesuvius, 
for a new Gettysburg was raging. Then long trains of enormous weight, of ears 
called “battleships," loaded with hundreds of tons of gravel, rolled over flic 
tempest of water. These cars are made of steel, and their sides are suspended 
on hinges. At the word of command both sides of both trams flared out and a 
rain of gravel fell, the like of which was never seen. These small stones filled 
the interstices between the large. This caused the river to rise faster and the 
awful current to increase its fury. And pressure grew apace. At midnight a 
wonderful word of command was heard — w Faster P* 

More oil went into (he fire*: steam could do no more. Pikes and bars 
of steel were grasped with renewed energy by many tribes and kindreds of men. 
Human hands could not move faster. “We must have large rocks now/’ was the 
order at 1 a* m. For rocks now began to be deflected out of a vertical lino and 
go down-stream somewhat. “Bring the 5-ton rocks/’ 5 One of these, weighing 
54 tons, was watched when it dropped. The water clutched the mass when it 
rolled and tumbled over similar rocks down the side of the dam (id ft, [f is 
still there— a witness to the momentum of running water* “More rocks /' was the 
incessant cry. 

Behold! there was light in the east. If was dawn: the progress of time 
had not been noticed* More trainloads of heavy rock brought the crest of the 
dam up to the tracks. Then train after train of “battleships" expanded and 
thundered down gravel. As (he aun rose, so did the river* and faster if possible 
came the rock and gravel. Here the record of the battle when at its height: 
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One car of stone was thrown in during each interval of minutes ! This 
broke the world's record. The throats of Aetna and Cotapaxi may have done 
hotter at times, 

It was exact noon of S unday, November 4th. 

«Oh s look! The river is not rising/ 3 shouted sonic one, f 'The water is 
stationary,” said another. And k *it is beginning to fall/’ another. And then a 
triumphant shout, and a shout of victory, was heard in the wilderness, 

& a 0 




WIRELESS TELEPHONY IN USE 



Detroit I mentor Demonstrates Practicability— JHa:* 
Fie Nucleus of Wonderful System 

IV ire f of 4 - i elephony is an accom- 
plished fact and now it only remains 
for its inventors to perfect tlmr ap- 



Pmf. Clark and Wireless Telephone Instruments 



para l us and adapt it fo the commercial 
needs of the day. The world is no 
longer incredulous. The rapid ad- 
vancement made in the use of wireless 
telegraphy has swept away the doubts 
of even the most conservative and busi- 
ness men are looking forward to the 
time when unrestricted verbal commun- 
ication between New York and Lon- 
don, or Chicago and Berlin, may save 
them a trip across the ocean. 

Thomas E. Clark, of Detroit, has 
produced a wireless telephone system 
which seems to he the nucleus of the 
world-connecting system yet to come. 
Instead of the air, as in wireless teleg- 
raphy. he uses the earth as Ids medium 
of transmission, success depending. 



it is said, upon sustained vibrations. 

As yet Mr. Clark lias tried his in- 
strument with only two dry cell bat- 
teries and with apparatus designed for 
short distances. These experiments, 
however, have been attended with 
promising success. The sound was car- 
ried without loss in volume, change of 
pitch, or the disagreeable sonorous de- 
lects incident to the metallic circuit 
‘phones. 

Despite this wonderful achievement, 
the difficulties yet to be met are great. 
For instance, in order for one patron 
to call up another in a distant city, 
w 1 1 ere 1 m n d re d s o f tel i phones we re i n 
use would necessitate I hat the sending 
instrument or transmitter be given the 
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right degree of power to overcome both 
the distance and the varying accidental 
condition* which allect transmission, 
and be attuned to set up vibrations in 
the particular * phone desired, calling 
the attention of the owner and enab- 
ling him to hold converse over the 
wireless line* The field of operation, 
however, cannot be limited and may 
eventually include any two points on 

the earth's surface, 

* * ♦ ■ — 

35- FT, CABIN CRUISER 



The plans shown are those of a very 
commodious little cruiser described in 
The H udder. This boat is 3G ft. over 
all, 33 ft, on the water 
line, and M ft. 3 in. 
breadth. Three water- 
tight bulkheads will be 
fitted* making the boat 
practically unsinkable. 

In general appearance 
the boat resembles the 
larger type of motor 
vacht. Every inch of 
space lias been put to 
practical use. The deck 
is raised forward, and 
the deck house is divided 
by a bridge coining over 
the forward end of the 
double stateroom. The 
motor is located forward 
in what is properly the 
forecast Ec, which also in- 
cludes berths and toilet 
accommodations for the crew. Next 
aft of this and separated by water- 
tight bulkhead is the owner's stateroom 
with berths on either side, and from 
this again is a passage having the gal- 
ley on the port side and owner's toilet 
room on the starboard side. The main 
saloon is at the after end of the cabin 
and has Pullman berths folding up in 
the joiner work on either side, and 
dining table in the center. From the 
main saloon one enters the self-bailing 
cockpit, in which is the fuel tank, with 
a capacity of 200 gal* The bridge 
deck and cockpit are covered by awn- 
ings, and a 10-ft, dinghy is carried on 



davits on the port side. A signal mast 
and hoarding ladders are fitted* 

The motor is a 22-hp. gasoline en- 
gine. Equipment includes a generator, 
storage batteries, with incan descents 

and searchlight* 

— * 

QUEER VENTILATORS IN INDIAN 
CARS 



The passenger coaches on the rail- 
ways of India are using a peculiar 
ventilator to fan their patrons. Four 
wind scoops are placed on top the ear, 
attached to a vertical shaft extending 
down into the ear with two blades. 
When the car is in motion the scoops 



above and the blades below i evolve, 
and also by means of gearing wind 
up springs which run the blades while 
the train is standing still. The Rail- 
road Gazette. Calcutta, says the pas- 
senger- in a compartment can regulate 
the operation of the fans. 

— — » * ♦ 

An autobus line will operate between 
Tokyo and Kanagawa, Japan, a dis- 
tance of U miles. Fare will be 2 sen 
( 1 cent ) per mile. 

+ * * 

Eight hills for charters for railways 
to Hudson Bay are pending in the 
Dominion parliament* 
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BRIDGE TRAMWAYS FOR GREAT LAKES DOCKS 



Crane Weighs 520 Tons; Trolley and Bucket, 35 Tons 




An immense bridge 
t ram way, , eq u i p ped with 
a 7 - ton bucket for tarry- 
ing iron ore from the 
wharf to a storage 
trough j and which is 
operated hy electricity, is 
a notable feature of the 
Conneaut ( 0.) docks. It 
is said that one similar 
to it is to bo erected on 
the new lake front docks 
of the Pennsylvania 
company at Ashtabula 
harbor the coming sea- 
son, also another at Con- 
neaut. 

T1 io bucket used on 
this machine is known as 
a “ two-rope grab buck- 
et.” One rope operates 
the shell and the 
the parts known as 
“spades,” which do 
scooping of the ore. 
this arrangement 
spades can he engaged in 
digging without lifting 
the bucket. The weight 
of the crane is 1 , 039,000 
Ih. and that of the trolley and bucket 
is 09,000 lb. The speed of the trolley 
travel is 1*000 ft, per minute, the 
bridge travel 75 ft. per minute, and 
that of the hoist 225 ft. 

Electricity in the operation of ore- 
hand ling machinery is comparatively 
new. It is rapidly gaining favor and 
one < I reat Lakes dock after another is 
being electrically equipped. 

The cement trough into which the 
ore is dumped from the bridge tram- 
way bucket represents a new feature 
of 'storage. The sides of this trough 
are so arranged that the ore is kept at 
all times at a point where it can be 
most easily grappled by the automatic 
grab buckets at the time of reloading 
it to ears. 
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7 Ions at a “Bite" 



Electricity confirms abso- 
lute zero 



There is no such thing as cold. The 
word cold means simply the absence of 
brat, just the same as darkness means 
the absence of light, No matter bow 
brightly a room may he illuminated,, 
by adding more lights the illumination 
will he inereased ? but a room in which 
there is not a ray of light is dark and 
it cannot be made any darker. It is 
the same way with cold. An object 
in which there is no lie at is cold and 
it cannot he made any colder. The 
temperature of an object in this con- 
dition is said to be absolute zero, and 
although it has never been produced 
nor is even known to exist, it has been 
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measured and found equivalent to 
273 ° (\ below zero. 

The method of measuring this un- 
obtainable temperature is as follows : 
It has been found that all gases expand 
when heated and contract when cooled, 
the expansion and contraction 3 icing 
aW of the volume at <1° V. for each 
degree* From the-e results it is evi- 
dent that if a gas were reduced to the 
temperature of — 273 its volume 
would be reduced to lift, or, in other 
words, the volume would be reduced to 
zero and it would therefore be impos- 
sible to reduce it any further. Although 
it is very improbable that miv gas 
could be reduced to such a low tem- 
perature without 1 [querying, the con- 
stant rate of decrease in volume while 
it remains gaseous would indicate that 
— £73° C. is absolute zero. 



Nevertheless, it. might he rash to 
draw, without further precautions, so 
general a deduction from one particu- 
lar set of facts* But in an entirely 
different; field of investigation precise 
facts do appear which add substantial 
evidence to the foregoing deductions. 
It is well known that the electrical re- 
sistance of pure metals is increased by 
heat and decreased by cold, but it was 
at the suggestion of Maxwell, says 
L'Air Liquide, that the rate of de- 
crease' was used to determine the abso- 
lute zero of temperature. Tly very 
careful experiments the rate of de- 
crease was found to be exactly dr 
of the resistance at 0° C. for each de- 
gree, thus definitely establishing the 
equivalent temperature of absolute 
zero* These experiments are always 
performed with pure metals, only* 

-• — ■ — 



FLYING-MACHINES OF TOMORROW 

By I.. J. Lesh 



Now that human flight is an actual 
fact, demonstrated by Dumont and the 
Wright brothers in a way calculated to 
convince even the most skeptical, it 
will not he out of place to indulge in 
a little prophesying as to how the 



flyers of a few year? hence will appeal 
and perform. 

The problem of flying has from the 
first been attacked by experimenters 
along two different lines— soaring 
flight, in winch the sustaining and 




A soaring machine equipped with a light motor for use only In rising and in flying In a calm or 

very light wind 





POPULAR MECHANICS 



3ia 




A very heavy motor flyer equipped with an extremely powerful engine which renders the whole 
machine unmanageable If It happens to stop In tnid-alr 



propelling power is obtained from wind 
and gravity, and dynamic flight, in 
which a motor takes the place of the 
forces of nature. 

The first type of machine has been 
brought to a high state of perfection, 
but the skill of we acroplanists is not 
yet well enough developed to enable us 
to soar off into the blue. 

The motor-driven flyer is a success, 
but so far its relatively great weight 
has made experimenting high in air, 
or over localities where landing is im- 
possible, dangerous because of the pos- 
sibility of the motor giving out, or 
some accident happening, to the steer- 
ing or supporting surfaces. 

The Wrights' and Dumont's ma- 
chines both had sufficient surface to 
make safe landings after accidents, but 
Santos' new machine, which is built 
entirely of aluminum and is conse- 
quently very heavy, will he absolutely 
unmanageable if its motor stops. 

It is such machines as this that will 
shatter the public's faith in our ability 
to ever make flying safe. These pro- 
jectile machines, depending entirely on 
their high -power motors for propul- 
sion, will do very well for speed 
maniacs who are longing for new sen- 
sations and accompanying dangers, hut 
most people will wait for a machine 
that will carry them through the air 
at a reasonable speed and without 
turning air-springs every time the 
motor feels indisposed. 

Such a machine will have large sup- 
porting surfaces and will depend al- 
most entirely on the wind currents for 



its support in the air* A small and 
compact motor will be used in rising 
and when Ihe conditions aloft prohibit 
soaring. Since it will not depend gen- 
erally on its motor for support, the 
stopping of its propeller will merely 
necessitate its gliding slowly to the 
ground in a calm, or, if there is a wind, 
it will soar for a length of time pro- 
portionate to the skill of the operator* 

Now a word as to safety. During 
almost ten years of experimenting 
with flying-machines (gliding and mo- 
tor) constructed on the truss princi- 
ples laid down by Mr, Octave Uiunute, 
Messrs. Herring and Avery and the 
W right brothers have made thousands 
of flights, yet neither machines nor 
operators have suffered mishap in free 
flight* Accidents, it is true, happened 
to the Wright, glider when they at- 
tempted flying it as a kite, and Avery 
sprained his ankle on account of the 
breaking of a rope which he was using 
as a kite line in raising his machine at 
St. Louis; but these accidents were 
caused by conditions over which the 
aeronauts had no control, and only go 
to show that greater care will have to 
be taken in rising and in maneuvering 
near the ground where eddies of air 
constantly endanger equilibrium. 

The question of cost will be of con- 
siderable moment in deciding the 
future importance of the aeroplane. 
While it is certain that at first the 
flying-machine will be merely an ex- 
pensive toy of the rich, it is equally 
certain that as its construction is 
simplified and it? cost of operation 
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reduced, it will find much butter use 
and will lina.ll y become one of the, if 
not the favorite means of rapid transit. 

t Jetting down to figures, I estimate 
that motor flyers will in a few years 
be selling at less than $13o. A glider 
built by U, t'hanute En an extreme 
(spare no expense) manner cost less 
than and many of bis former 

machines cut far below that mark. 1 
have just finished building under < ’ha- 
note's directions a glider which, though 
it is of sufficient size to carry a motor 
and is constructed with no idea 
towards economy, only cost $20. A 
motor of sufficient power for this ma- 
chine 1 would cost about $!5fl at the 
present time, but I am confident that 
motors will soon be put on the market 
at a much lower figure. 

The construction of fivers during the 
past few years luis brought out certain 
good points which we may safely pre- 
dict will appear in the machines of the 



MAN WALKS ON WATER 



A Boston professor is the inventor 
of some wonderful I mots which enable 
him to walk on the surface of deep 
bodies of water* with no fear of sink- 
ing. The hoots arc made of cedar and 
are 4 ft, 2 in. long, G in. wide and 
6 in. deep. The feet arc held in the 
hoots by an elastic webbing, and in 
walking they are never lifted from the 
water 9 short, quick strides being taken. 

The inventor will attempt to walk 
down the Ohio and Mississippi rivers 
from Cincinnati to Xew Orleans in bis 
strange shoe, , to win a wager of $5,000. 
He expects to make the trip in 40 days. 




A Road Without Dust 



future, Chief among these is the 
method of steel wire trusting, whereby 
t he necessary strength and rigidity are 
assured for the framework. The frame 
itself will probably be made of spruce 
wood* its various parts being put to- 
gether with steel or aluminum joints. 
The surfaces will probably be either of 
very thin aluminum or strong cloth. 
Hie latter made air-proof by a coat of 
collodion. While there is considerable 
doubt in the minds of experimenters 
as to the correct curvature for the sup- 
porting surfaces, my experiments have 
indicated that a surface curved slightly 
at the rear edge and balanced by a 
smaller surface placed well out in front 
of the machine lias better stability and 
gives more lift than any other arrange- 
ment This point, however, is not yet 
entirely clear and presents to the in- 
ventor one of the many problems he 
must solve before he can put before the 
public a perfect flying-machine. 



COMBINED CLOCK AND SPEED 
INDICATOR 



This combined clock and speed in- 
d lea for for automobiles also makes a 




Tells Time; Indicates Speed 



record of the miles traveled. The push 
buttons above arc for communicating 
orders to the chauffeur, 

* * 

One * "prayer car” is attached to each 
passenger train on the 'Tloly” railway 
which the Turkish government is build- 
ing. Pilgrims arc carried free, but 
have been rather slow in patronizing 
the line. 
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The above It lustration 5 show the tatest invention In life-saving projectiles. Some of the 
United States Life-Saving Stations have already been equipped and the apparatus is being 
considered by chiefs of fire departments in several large cities. The outfit is easy to carry 
and operate> and with a tittle practice the anchor can be fired through a window several 
stories up, or thrown over the top of the building, The flukes are certain to catch. 



SAFETY TROLLEY FOR RAILROAD 
CROSSINGS 



Every little while some trolley ear 
becomes stalled while crossing the 
tracks of a steam road, and there are 
numerous cases on record where an 
express train lias wrecked the street 
ear because the conductor was unable 
to replace the trolley wheel on the wire 
in time to get out of the way. The 
Electric Traction Weekly describes a 
recent invention which is expected to 
prevent future accidents of tins kind. 
A metal network in the shape of an 
inverted trough h stretched across the 
steam tracks close above the trolley 
wire. This wire netting is charged 
with the same current as the trolley 




To Save Wrecks 



wire and would enable the motor car 
to continue its passage even when the 
trolley wheel had jumped the wire. 



LOCOMOTIVE FIRE KINDLER 



To save time and kindling in start- 
ing a fire in a locomotive, the device 
illustrated has been adopted on some 



* 




Makes a Quick Fire 



roads. Crude oiT is used in large 
burners with a mixture of air. the nec- 
essary pressure being supplied by com- 
pressed air carried in a tank on wheels. 

+ * ♦ — — — 

Electric power from the Canadian 
side of Niagara. Falls is now propelling 
the street ears of Toronto. 



POPULAR MECHANICS 



383 

PRACTICAL FLASH-LIGHT 
HOLDER 



The staff photographer of one of 
Chicago's leading dailies, whose origi- 
nal work in newspaper photography 




ilir*' -l fur 



Fhologrtphed by Itfl Own Flash 

has attracted national attention, h as. in- 
vented the first really practical Hash- 
light holder. In these days newspaper 
p ho togr a 1 1 3 1 er s h a \ t 1 to work i pi i ekly ; 
the managing editor ran not wait for 
the sun to shine, and nearly all interior 
views are now flashed. In working out 
of doors great difficulty is experienced 
in preventing the powder from blowing 
away; in making it flash at the exact 
moment, and in directing the light 
where most needed. Pictures of al- 
most priceless value arc lost daily 
through failure arising from one of 
these causes. 

The device illustrated insures a good 
strong negative regardless of sun, 
wind or weather. 

The powder is inclosed in thin Hat 
hags about 4 by 5 in. which can be 
attached to the shield in an instant 
The shield acts as a reflector and pro- 
tects the operator from injury, and 
can be pointed up, down, or sideways, 
like a dark lantern. The explosion is 
caused by pressing a button in the 
handle, which makes a sure spark front 



miniature batteries contained in the 
box below. The switch is thrown on 
when going into action, and the* button 
sets off the flash at the moment re- 
quired, Any photographer, profes- 
sional or amateur, will recognize the 
advantages of the new method. 

1 * ■ » ■ • - 

KEYLESS CLOCKS FOR TELE- 
PHONE SUBSCRIBERS 



"Central* 1, Does All the Winding — Observatory 
Time for Home anil Office 



The good old-fashioned clock oper- 
ated with weights or springs is being 
crowded out of existence in these elec- 
trical days, and is rapidly becoming 
a curiosity. Telephone companies are 
now furnishing their subscribers at a 
small annual rental, self-winding elec- 
tric clocks that give absolutely accu- 
rate time. The clock or clocks can be 
placed anywhere in the house and are 
connected to the telephone wires by 
means of concealed wires. The tele- 
phone clock never stops, for it never 
inns down, and should it vary a second 
ot two in the course of the 34 hours 
it will be correct again within a few 
hours, for once each day all the tele- 
phone clocks in the city are synchro- 
nized, or set. This setting is done from 
the central office at some hour when 
the telephone is least likely to he in 
usr T say 3:00 o'clock a. m. The setting 
requires only a moment and is accom- 
pli shed by a separate current sent over 
the wires from the master clock. 

The operation of the telephone 
clock is simple and will be readily un- 
derstood by the illustration. Fig. ), 
The winding is done by means of dry 
batteries, which energize the magnet, 
(see cut), and cause it to lift alter- 
nately the small round weights, each 
one of which in falling once will oper- 
ate the clock 7J minutes. 

The system is absolutely safe and the 
rental of a clock is about the same 
price as people pay for having clocks 
cleaned each year. 
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“Muter” 



Subscriber! 1 Clucks The Wurks 

The work m j n - 1 n M in - tli e clocks is simple and can fe 
1 1 r uti. ■ by chr repair men rrL' any telephone company, and us 
the clocks arc leased to telephone companies, who in turn 
irasr- Hi 'in in li e oifiMWil.i. rs, any telephone company, how- 
ever small, can alTord I lnpt the system, as it yields just 

that much addiliuual revenue' without any investment. 



LARGEST SIDE- WHEELER IN THE WORLD 



The largest side-wheel steamer in the 
world* the 4 *City of Cleveland, ' was 
launched at Detroit on January VUl 
Hit dimensions are: Length, 144 ft.; 
beam, % ft. 5 in.; and depth, 22 ft. 



There are seven decks with n passenger 
capacity of 5,01)0 and sleeping accom- 
modations for 1,500. in addition, 
freight cargo equivalent to 110 carloads 
can he carried. Electric passenger 





m 



POPULAR MECHANICS 



elevators connect the upper and lower 
decks. There is a telephone in every 
stateroom which will have connection 
with the city service when in ports. A 
complete wireless system will afford 
land communication when sailing, A 
speed of miles is expected from the 
8,00U-hp. engines. 

A unique feature is the bow rudder 
which can be seen in the illustration 
taken just before launching. The 
steamer will cost $l,S50,O00 and run 
between Detroit and Cleveland the 

coming summer. 

— — + . * » — - 

SAFETY CAR FOR LINEMEN 



A new safety messenger car for use 
of linemen is shown herewith. The 




Will You Ride? 



car weighs 28 lb. and the occupant can 
push himself along without assistance. 
One of the chief points of in prove men t 
is that the workman faces his work in- 
stead of being obliged to look up, and 
being securely strapped to the car, he 

lias both hands free for work. 

♦ » ♦ 

When hanging pressed paper over 
varnished paper, says the Master 
Painter, first cut the varnish with 
strong sal soda water, which will 
remove the glaze so the new paper will 
adhere firmly. 



SPRING MOTOR AUTO FOR 
CHILDREN 



This juvenile auto, complete with 
pneumatic tiros, horn, steering wheel, 
ball bearings and lamps, is now on tho 
market for use by children. It weighs 
only 60 lb. and cannot travel faster 




Speed 5 Miles 

than 5 miles an hour. Starting and 
stopping is accomplished with two foot 
pedals. The motive power is a power- 
ful spring which is wound up with a 
crank handle and is so geared that a 
child can wind it, 



REMOVING RING FROM FINGER 



The old way to remove a tight ring 

file the ring in 
two, using a 
thin, sharp file 
and placing a 
narrow strip of 
metal between 
the ring and 
finger to protect 
the skin. This 
operation, while effective, is necessarily 
slow, and usually by the time such a 
measure is necessary the finger has be- 
come badly swollen and extremely 
painful. 

The latest addition to a jeweler's kit 
of tools is a ring sawing machine, 
which is quick and painless. Its opera- 
tion will be readily understood from 
the illustration. 





